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Abstract (Limit: 200 words) I
Regional ground-water flow in the Ogallala Formation is from west to east across Kansas and Oklahoma; concentration of dissolved solids increases in the direction of flow. This increase may be influenced by residence time, but underlying bedrock appears to control ground-water chemistry. The Ogalljcila Formation is underlain by Mesozoic rocks in the west and Permian rocks in t|he east. Mean concentration of dissolved solids in ground water from the Masozoic rocks is 552 milligrams per liter, and from the Permian rocks is 4,720 milligrams per liter. Mean concentration of dissolved solids for water in the Ogallala Formation is 396 milligrams per liter where it overlies Mesozoic rocks and 569 milligram^ per liter where it overlies Permian rocks. 6 34 S (SO^) (sulfate) values range ffcim a high of +6.9 parts per thousand to a low of -25.1 parts per thousand. Sulfate increases from about 20 milligrams per liter to more than 350 milligrams per liter.from west to east. Increasing concentration of dissolved solids, lighter <5 34 S values and increasing (sulfate) in the eastern part of the study area incidate that ground water or (hydrogen sulfide) from Permian rocks may be moving upward into the Ogallala Formation. and H2S (molecular hydrogen sulfide); the dominant species depends on the oxidation potential and pH of the system. The common sources of these species in ground-water systems are solution of evaporite minerals, mixing with encroaching ocean waters, decomposition of organic matter, solution and oxidation of sulfide minerals, migration of t^S, and recharge by sulfatebearing precipitation (Rightmire and others, 1974) .
Sulfur has four stable isotopes, the most common of which are S, with a relative abundance of 94.9 percent, and 34 S, with a relative abundance of 4.3 percent. The other two isotopes, 33 S and 35 S, constitute the remaining 0.8 percent. The isotopic composition of sulfur may be characterized by the ratio of 34 S/ 32 S; in this report, sulfur-isotope variations are reported in standard 6 notation as: 534s = I" R sample 1 x 3
[R standard J where R = 34 S/ 32 S.
Analyses in this study are reported in parts per thousand (0/00) relative to the Canyon Diablo meteorite standard. A sample that is +10 0/00 contains 10 parts per thousand or 1 percent more than the standard. A sample that is -10 0/00 contains 10 parts per thousand or 1 percent less than the standard.
Sulfate analyses in this study were prepared by techniques used by Thode and others (1961) , in which the isotopic composition of sulfur in 862 is determined by mass spectrometry.
The purpose of this report is to identify the sources of sulfate in ground water using water chemistry and sulfur-isotope data. The geology of the High Plains aquifer was described by Gutentag and Weeks (1980) and Weeks and Gutentag (1981 The consolidated rocks underlying the study area range in age from
Cretaceous in the western part of the study area to Permian in the eastern part ( fig. 2 ). The Cretaceous, Jurassic, and Triassic rocks in the western part of the study area consist predominantly of thin to thick bedded sandstone with interbedded shale, conglomerate, siltstone, and lesser amounts of limestone and dolomite. The Permian rocks in the eastern part of the study area consist of thick sequences of interbedded red shale, siltstone, sandstone, gypsum, anhydrite, dolomite, bedded salt, and local limestone beds.
Previous reports show that regional ground-water flow is from west to east across the Oklahoma Panhandle (Hart and others, 1976) and southwestern Kansas (Hathaway and others, 1978) . These reports also show that specific conductance and the concentration of dissolved solids in ground water generally increase in the direction of flow.
GROUND-WATER CHEMISTRY VARIATIONS
Initially, 93 chemical analyses of ground water from the study area were in figure 2. All wells had been in operation prior to sampling. Samples were collected at the wellhead whenever possible to minimize the possibility of cpntamination. Temperature, specific conductance, dissolved oxygen, bicarbonate, and pH were measured in the field. Samples prepared by standard techniques were analyzed for trace elements, major ions, oxygen isotopes, and sulfur isotopes at the U.S. Geological Survey's national water quality laboratory.
Results of the chemical analysis of the 67 water samples are presented in 
CONCLUSIONS
Results of this study indicate that the concentration of dissolved solids in Ogallala Formation water increases from west to east; this increase primarily is due to increases in the sodium, chloride, and sulfate content.
An area of negative 6 3if S (SO^) values was found in the eastern part of the study area. The mechanism causing the variations in 6 3if S (S0if ) values and solute concentrations has not been identified to the exclusion of other possibilities. However, it appears that the variations could be explained by migration of H2S or upward convection or diffusion of solutes from the underlying Permian rocks. Additional data describing the occurrence of H2S, sulfur minerals, and sulfur isotopes, as well as hydraulic heads, in both the Ogallala Formation and Permian bedrock are needed to explain fully the changes in water chemistry.
Table 2. Chemical data from water samples collected from the High
Plains aquifer in southwestern Kansas, 1979-80 [ 
